Bortezomib attenuates palmitic acid-induced ER stress, inflammation and insulin resistance in myotubes via AMPK dependent mechanism.
Bortezomib is an anti-cancer agent that induces ER stress by inhibiting proteasomal degradation. However, the effects of bortezomib appear to be dependent on its concentration and cellular context. Since ER stress is closely related to type 2 diabetes, the authors examined the effects of bortezomib on palmitic acid (PA)-induced ER stress in C2C12 murine myotubes. At low concentrations (<20nM), bortezomib protected myotubes from PA (750μM)-induced ER stress and inflammation. Either tunicamycin or thapsigargin-induced ER stress was also reduced by bortezomib. In addition, reduced glucose uptake and Akt phosphorylation induced by PA were prevented by co-treating bortezomib (10nM) both in the presence or absence of insulin. These protective effects of bortezomib were found to be associated with reduced JNK phosphorylation. Furthermore, bortezomib-induced AMPK phosphorylation, and the protective effects of bortezomib were diminished by AMPK knockdown, suggesting that AMPK activation underlies the effects of bortezomib. The in vivo administration of bortezomib at nontoxic levels (at 50 or 200μg/kg, i.p.) twice weekly for 5weeks to ob/ob mice improved insulin resistance, increased AMPK phosphorylation, reduced ER stress marker levels, and JNK inhibition in skeletal muscle. The study shows that bortezomib reduces ER stress, inflammation, and insulin resistance in vitro and in vivo, and suggests that bortezomib has novel applications for the treatment of metabolic disorders.